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DETAILED ACTION 

Claims 1-20 were rejected in office action dated 21 November 2005. Applicants' 
response has amended claims 2 and 16. Claims 1-20 have been submitted for reconsideration. 
Claims 1-20 have been rejected. 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1. 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 17 May 2006 has been entered. 

Drawings 

2. The drawings are objected to because the hand drawn features in FIGS. 2 and 3 are 
illegible. See 37 CFR 1.83(p). Corrected drawing sheets in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the brief description of 
the several views of the drawings for consistency. Additional replacement sheets may be 
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necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Applicants' response states: 

[N]ewly amended Figures 2 and 3 in compliance with 37 CFR 1.121(d) and 37 CFR L83(p) are submitted 
and withdrawal of the objection is earnestly requested. 

These newly amended drawings were not found with the papers received by the Office. The 
Examiner respectfully requests that they be resubmitted. 

Claim Rejections - 35 USC § 101 
35 U.S.C. § 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

3. Claims 7, 8, and 19 are rejected under 35 U.S.C. § 101 because the claimed invention is 
directed to non- statutory subject matter. 

Claims 7, 8, and 19 depend from system claims 1 and 15. In either case, these systems 
are defined in terms of tangible components and are therefore interpreted as falling into the 
"machine" statutory category of invention. Claims 7 3 8, and 19, however, recite a step of how 
that machine is to be used ("wherein a user compares [memory] when execution of the 
microcontroller code is halted" and "a user compares a state ... when execution of the 
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microcontroller code is halted"). These steps do not further define the structural aspects or 
functional behavior of the system, but rather describe how a person ("user") might employ the 
invention. 

According to MPEP 2173.05(p), claims 7, 8, and 19 are directed to neither a "process" 
nor a "machine" but rather embrace or overlap two different statutory classes of invention set 
forth in 35 U.S.C. § 101. Claims 7, 8, and 19 are therefore nonstatutory. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. § 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 7, 8, and 19 are rejected under 35 U.S.C. § 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

For the reasons set forth above and according to MPEP 2173.05(p), claims 7, 8, and 19 
are directed to neither a "process" nor a "machine" and are therefore indefinite under 35 U.S.C. § 
112. 

Claim Rejections - 35 USC § 102 
In response to the previous rejection of claims 1-2, 5-11, 13-16, and 18-20 under 35 
U.S.C. § 102 as being anticipated by US Patent No. 5,371,878 to Coker, Applicants argue that: 

The Applicant does not understand Coker to teach or suggest that the lock step operation is by 
executing the same instructions using the same clocking signals, as claimed. 
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Applicants' argument has been fully considered and has been found persuasive. The previous 
rejection of claims 1-2, 5-11, 13-16, and 18-20 under 35 U.S.C. § 102 has been withdrawn. 

Claim Rejections - 35 USC § 103 
In response to the previous rejection of claims 3, 12, and 17 as being obvious over Coker 
in view of US Patent No. 6,173,419 to Barnett, Applicants argue that these claims depend from 
1, 9, and 15, respectively, and overcome these references for the same reasons as the independent 
claims. Applicants' argument has been fully considered and has been found persuasive. The 
previous rejection of claims 3,12, and 17 under 35 U.S.C. § 103 has been withdrawn. 

In response to the previous rejection of claim 4 as being obvious over Coker in view of 
"State of the Art" by Stan Augarten, Applicants argue that this claim depends from 1 and 
overcomes these references for the same reasons as the independent claim. Applicants' 
argument has been fully considered and has been found persuasive. The previous rejection of 
claim 4 under 35 U.S.C. § 103 has been withdrawn. 

The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. § 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. § 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. § 103(c) 
and potential 35 U.S.C. § 102(e), (f) or (g) prior art under 35 U.S.C. § 103(a). 

5. Claims 1-2, 5-11, 13-16, and 18-20 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over US Patent No. 5,357,626 to Johnson et al. (Johnson) in view of US Patent No. 
6,366,878 to Grunert and further in view of US Patent No. 4,176,258 to Jackson. 

Regarding claims 1, 9, 11, and 15, Johnson teaches a system for debugging code ["The 
present invention is generally directed to an arrangement for verifying, with an in circuit 
emulator, the instructions to be executed by a processor of a processing system, " (column 1, 
lines 10-13)] comprising: 
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A processor installed on a test circuit, wherein the processor includes a first memory and 
a first CPU [FIG. 1, references 12 and 13; "As thus far described, the microprocessors 12 and 14 
are configured for executing instructions stored externally in the external memory 16. " (column 
5, lines 12-14); "However, as will be noted in FIG. 1, each of the processors 12 and 14 includes 
an internal instruction cache 13 and 15 respectively. " (column 5, lines 44-49)]; 

An ICE (in circuit emulator) including a second memory and a second CPU coupled to a 
computer system [FIG. 1, references 14, 15, and 18; "As will be seen hereinafter, the system 10 
is configured to permit the in circuit emulator 18 to verify the execution by the processors 12 and 
14 of the execution instructions to be executed by the processors. " (column 3, lines 53-56)]; 

Wherein the ICE emulates the processor ["To enable the second processor 14 to 
duplicate the executions of the first processor 12, the second processor 14 includes a multiple-bit 
instruction/data input 36 which is coupled to the external instruction/data bus 34. " (column 4, 
lines 31-34)]; 

The processor and the ICE run the processor code in lock step by executing the same 
instructions using the same clocking signals [ "To control system timing, the first processor 12 
includes a clock input 40 and the second processor 14 includes a clock input 42. The clock 
inputs 40 and 42 are coupled together by an INCLOCK line 44 which is adapted to be coupled to 
an external clock source (not shown). " (column 4, lines 35-40)]; and 

An interface for coupling the test circuit and the ICE [FIG. 1, reference 34, etc.; "To 
enable the second processor 14 to duplicate the executions of the first processor 12, the second 
processor 14 includes a multiple-bit instruction/data input 36 which is coupled to the external 
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instruction/data bus 34. " (column 4, lines 31-34)], that interface does not prevent transmission 
between the test circuit and the computer system. 

Johnson does not expressly teach that the processors are microcontrollers. 

Grunert teaches the use of microcontrollers (abstract). In particular, Grunert teaches two 
microcontrollers operating in lock step, wherein the second microcontroller emulates the first 
microcontroller [ "The overall circuit arrangement I, shown in FIG. 1, for in-circuit emulation 
includes two microcontrollers 2, 3... The microcontroller 2 is operated as master, the 
microcontroller 3 as slave" (column 4, lines 26-39); "The emulation operation is controlled by 
means of a service computer connected to the circuit arrangement 1. " (column 5, lines 10-25); 
"In accordance with another feature of the invention, a clock synchronizes the two 
microcontrollers (2, 3). " (column 2, lines 58-59)]. 

Johnson and Grunert are analogous art because they are from the same field of endeavor 
of in-circuit emulation. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to modify the Johnson system by replacing the processors 12 and 14 with microcontrollers 
as taught by Grunert. 

The motivation for doing so would have been to verify the operating program of a 
production microcontroller. Grunert teaches how to easily access this operating program [ "In 
particular, there is a need to provide a possibility of access to the operating program of the 
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microcontroller, which in normal operation is stored in an ROM memory which is not directly 
accessible from outside, " (column 1, lines 9-22)]. 

Therefore, it would have been obvious to combine Grunert with Johnson to obtain the 
invention. 

Johnson in view of Grunert does not expressly teach comparing contents of a first 
memory against contents of the second memory to verify the lock step operation. 

Jackson teaches comparing contents of a first memory against a contents of a second 
memory to verify lock step operation [ "The inputs of the chips are externally wired in parallel, 
and since the chips receive the same input data, they should each generate the same output at 
any instant of time/' (column 1, lines 46-66); 'The invention has the advantage that when 
operating properly, both chips should be in exactly the same state throughout all time and 
therefore the outputs should agree. " (column 1, line 67 - column 2, line 2); and more generally, 
"Redundant checking systems are well known in prior art For example, in the past, two 
identical logic circuits have been wired in parallel, the same input information being supplied to 
each, with the output of each circuit being compared in a comparison checking circuit for 
equality. For example, two identical computers have been operated side-by-side with the same 
problem being supplied to each. A comparison of the results from each computer at some point 
in the computation indicates whether one of the computers has malfunctioned. " (column 1, lines 
11-21)]. 
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Jackson and Johnson in view of Grunert are analogous art because both are directed to 
verifying the operation of computer hardware or software. 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to compare the outputs of the microcontroller processors (i.e. register contents or stored 
memory contents) to verify lock step operation. 

The motivation for doing so would have been to determine whether one of the 
microcontrollers had malfunctioned, as expressly taught by Jackson and described by Jackson as 
well known in the art (Jackson, column 1, lines 11-21). 

Therefore, it would have been obvious to combine Jackson with Johnson in view of 
Grunert to obtain the invention as specified in claim 1 . 

Regarding claims 2, and 16, Grunert teaches that the microcontroller is installed on a pod 
[ "It is expedient for the microcontrollers 2, 3 to be arranged right next to one another on the 
printed circuit board, in order to be able to achieve as high an operating frequency as possible. 
A clock system 5 ensures good synchronization between master 2 and slave 3. " (column 5, lines 
5-9)]. 

Regarding claims 5 and 18, Grunert teaches that the microcontrollers have a plurality of 
registers ["The corresponding ports P5\ P6\ are therefore free in the slave 3, with the result 
that they can be used for inputting and outputting further internal signals and states, for example 
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internal buses, control signals, register contents, etc. or for controlling the program execution. " 
(column 5, lines 10-25)]. 

Regarding claim 6, Johnson teaches that the first CPU and second CPU each have a 
program counter which are maintained in lock step [ "To that end, and as will be more fully 
described hereinafter, the first processor 12 and second processor 14 are coupled together in a 
master/slave configuration to permit the second processor 14, which is the slave processor, to 
duplicate the instructions performed by the first processor 12, which is the master processor. " 
(column 3, lines 57-62)]. 

Regarding claims 7, 8, 14, and 19, Jackson teaches comparing the outputs of the 
microcontroller processors (i.e. register contents or stored memory contents) to verify lock step 
operation. There appears to be no suggestion in any of the cited references that a person would 
be unable to do so when the execution of the code is halted. 

Regarding claim 10, Johnson teaches locating an error within the test code by tracing the 
execution history using a trace buffer ["As thus far described, the system 10 is capable of 
providing the in circuit emulator 18 with sufficient information to track the executions of the 
processors 12 and 14 of external instructions stored in the external memory 16. " (column 5, 
lines 40-44) describes "tracing" the execution history; "This, when combined with the 
information of when the pipeline is advanced, stalled, branching, or taking a trap, can give the in 
circuit emulator the instruction trace information it needs. " (column 6, lines 4-8)]. 
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Regarding claims 13 and 20, Grunert teaches that the microcontroller is a production 
microcontroller [ "When the standard commercially manufactured microcontroller is present, in- 
circuit emulation is also already possible. It is advantageous that all design changes carried out 
in the standard commercially manufactured product (for example time response of connecting 
ports and switching edges, live currents, etc.) are also directly available in the emulator. " 
(column 1, lines 59-65)]. 

6. Claims 3, 12, and 17 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Johnson in view of Grunert and further in view of Jackson, as applied to claims 1, 9, and 15 
above, and further in view of US Patent No. 6,173,419 to Baraett. 

Regarding claims 3, 12 and 17, none of Johnson, Grunert or Jackson expressly teaches 
that the microcontroller is copied in an FPGA. 

Barnett teaches an emulation system wherein an FPGA is programmed to emulate a 
microcontroller (column 5, lines 37-55). 

Barnett and Johnson in view of Grunert and further in view of Jackson are analogous art 
because all are directed to computer hardware. 

Therefore it would have been obvious to a person of ordinary skill at the time of 
Applicants' invention to copy a microcontroller in an FPGA of the emulator. 
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The motivation for doing so would have been to produce a reconfigurable emulator [ "The 
emulator is programmed into a field programmable gate array (FPGA) which will work in real 
time, does not need to be fabricated as an expensive ASIC, and is programmable to other 
configurations, " (column 5, lines 31-36)]. 

Therefore it would have been obvious to combine Barnett with Johnson in view of 
Grunert and further in view of Jackson to obtain the invention as specified in claims 3, 12, and 
17. 



7. Claim 4 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Johnson in view 
of Grunert and further in view of Jackson, further in view of "State of the Art" by Stan Augarten, 
published 1983 (Augarten). 

None of Johnson, Grunert, or Jackson expressly teaches that the first and second 
memories are SRAM. 

Augarten discloses that SRAM has been known in the art since 1970. Augarten expressly 
teaches the advantages of SRAM [ "The charges in static RAMs do not leak away, freeing such 
chips from the need for periodic refreshing" ... "this chip was able to retain, in the space of a 
single core, many times the amount of information" (third paragraph)] 

Augarten and Johnson in view of Grunert and further in view of Jackson are analogous 
art because all are directed computer hardware. 
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It would have been obvious to a person of ordinary skill in the art at the time of 
Applicants' invention to use the well-known technology of SRAM in the microcontrollers. 

The motivation would have been avoiding the need to periodically refresh the charges 
and to store more data in a smaller space [ "The charges in static RAMs do not leak away, freeing 
such chips from the need for periodic refreshing" ... "this chip was able to retain, in the space of 
a single core, many times the amount of information" (third paragraph)]. 

Therefore, it would have been obvious to combine Augarten with Johnson in view of 
Grunert and further in view of Jackson to obtain the invention as specified in claim 4. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason Proctor whose telephone number is (571) 272-3713. The 
examiner can normally be reached on 8:30 am-4:30 pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached at (571) 272-3753. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the TC 2100 Group receptionist: 571-272-2100. Information regarding the status of 
an application may be obtained from the Patent Application Information Retrieval (PAIR) 
system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private 
PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Jason Proctor 
Examiner 
Art Unit 2123 




